The hairpin ribozyme. Discovery, mechanism, and development for gene therapy.
The hairpin ribozyme is a member of a family of small RNA endonucleases, which includes hammer-head, human hepatitis delta virus, Neurospora VS, and the lead-dependent catalytic RNAs. All these catalytic RNAs reversibly cleave the phosphodiester bond of substrate RNA to generate 5'-hydroxyl and 2',3'-cyclic phosphate termini. Whereas the reaction products from family members are similar, large structural and mechanistic differences exist. Structurally the hairpin ribozyme has two principal domains that interact to facilitate catalysis. The hairpin ribozyme uses a catalytic mechanism that does not require metals for cleavage or ligation of substrate RNA. In this regard it is presently unique among RNA catalysts. Targeting rules for cleavage of substrate have been determined and required bases for catalysis have been identified. The hairpin ribozyme has been developed and used for gene therapy and was the first ribozyme to be approved for human clinical trials.